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55 PRODUCING THE MEMBER, AND PHYSICAL EVAPORATION APPARATU 
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(57) Abstract: A process for producing an alumina coating composed mainly of Of -type crystal structure especially excelling in 
heat resistance, comprising (1) providing a laminate coating including a hard coating composed of a metal component containing Al 
and Ti as unavoidable elements and a compound of B, C, N, O, etc., oxidizing the hard coating to thereby form an oxide-containing 
^5 layer, and forming an alumina coating composed mainly of Of -type crystal structure on the oxide-containing layer. Alternatively, the 
F** process comprises (2) forming a hard coating composed of a metal whose standard free energy for oxide formation is greater than 
JT^ that of aluminum and a compound of B, C, N, O, etc., oxidizing the surface of the hard coating to thereby form an oxide-containing 
layer, and forming an alumina coating while being accompanied by reduction of the oxide at the surface of the oxide-containing 
layer. 
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(D) Fel (C r , Ni : MJ? 0 . Urn (SUS30 

(E) CrN x i:lJI3/im [AIPSfcioT, ^^JBE*: 0. 
13, 0. 27, 0. 65, 1. 3, 2. 7 (Pa) ti'DASl 

ft. ±IB (E) <D? O A • i$Sll:ilt«, XPS (X^^ 
«^#5£SO fcI<fc£*&Jifc##f£XRD (X^®*t) 
##t£I«|JS bfco T f H ^ 3 {I^t„ ^3fc^l/fc«&© 

©3^, 2. 7 P aOEAT^HUfcC r Nlttftfiil^CI 
t^OtftO ( C r N x iC^ n% x 0 . 9 6), 



3 



J&m&tl (Pa) 




mmm.m 


0 . 13 


C r : N = 1 : 0 . 31 


C r + C r 2 N 


0 . 2 7 


Cr:N=l:0. 59 


C r 2 N 


0 . 6 5 


C r : N = 1 : 0 . 75 


C r 2 N + C r N 


1 . 3 


Cr:N=l:0. 85 


C r N 


2 . 7 


C r : N = 1 : 0 . 96 


C r N 



5 cc^Tini^bfco 7 5otc&ofce^t, mm 

1 falzmmtf X&UM 3 0 0 s c cm, fetim 0 . 7 5PatiA 
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( 7 5 0 t) T , H fti 7 Jl/ ^ - ^ A (7;V5t) <D jl* £ fT o o 

^^-^mSr^^bfeo (ft, ^tl^O^If^Tli, M 13 0 4 ^ ^ L 
fc|iU6x-:/;V 3 &img <h £ fc, *-©±fc»:1»L 

ff^, -tCDiBamiftO^^&ff o fc. ^-(D^^^, T 13 ^ 4 t ^ T 
tft, #^HJT&5£-rs^#£«J£T 5^#TWlfc fc© (No. 
1-8) Ttt, gl?^^lM (fiP^> al^iii^iftitS 
mil) §ft57JHtftl^^i"Cft^ S E 
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m 4 



N o . 






1 


C r ( 0 . 1 ti m) 


a 


2 


T i &mm ( 0 . 1 fi m) 


a 


3 


T i A 1 ( 0 . 1 u m) 




4 


F e ^^MI 


a +mmr 


5 


C r N o . 3i 


a 


6 


C r N o . 5 9 




7 


C r N o . 7 5 


a 


8 


C r N o . 85 


a +«I r 


9 


C r N o . 9 e 


a + r 



(3) m 3 <DmmizM?z>mmm 

Olt^J^ (jtMHIfe^A) 4Ht7'M, gtlrtSHSIS 

J? 5 -Vt&m* 7 5 O'C^-einf&bfco t£ 5& ^ 7 5 0 *C fc o tzm& 
T > ^Bl|*lK:^5it;tfX£d?t*3 0 0 s c cm, EE * *9 0 . 7 5P 

friz, 2tt<DT)l>S.?-5 t y hSgtUfcX/Vy^U>^*y- 

Dc*^$^AbTXA°-/^§ffv^ mmmtum t mum vmm 
tkw (7 5 ot) r;v$ <i-&m(Dmf&*ft -o x;^^^ 
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mfcVtco ft, ^07^5t^lOil^ttt, MIBEI 1 4 fC 5* b & 
HKBt-- >Ol" 3 ft@£ (&<E> SitSit&K:, ^(DiCiSbfc 

D#tfrftfrV>* *©8ril»il»©«rJ£ftfT o 115ft cBN$£ 

^^Tfe^o @ i5iiit s^© c b N&*&#a> e> ©©Br if — * t> 
ffi&ff-Drcwmtvttiti?, &mfr *><om$x if — * tg&a* e>©® 

#r If— * ft#SU bfco Ell 5 TttSfc** S ©IhI8t If — # fc»Hft?g 
CD HI ft O . dOd-fecBNiCkSiaSTlf — ^ft TTJ, cBNPi 

£M> £> © HI #f If — # £ & rvj ft o T K SU b . £ > 

© III #r If - * te^l © ft O tt* £ © 5 % aS!J|gil*l*S©7;i'S:*- 

j&*e>©ia#f tf-^icte roj, *n&*v© if-* tc« r#j ft^t* 

T K SU b o 

t>#<©is»fif-^**»«^n«*«, tt *>5©iHiafif — 
tr£#;L e>n&„ s ©ni#r if — * hi 5 ^ £ fc¥U£ <t a 

^^©^.HteaT;!/^:*-^^©^©^*^ Ibf^t^§^r7 

;i/ ^ ^- ^ e> ©ia^f k — st *tt«fc#i!tfcis if - * ^a*sn& 

^^Ji&ffltiadcttA 1 : 0^2 : 3 ©fJ^ttt t T § ©1?^ 
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So 

mu±iz, mmfc&iz-? <ntz.y )is.-i-&m&. «mz & « & * je «■ 

sjgijijifcaiffi b iis@m*f siSja^oiijf * © jh & js 

( 4 ) & 4 vnmizm? zmmm 
<mmm i > 

ll^ilifl (Ra=0. 0 2 #mHS) b feit-f Xifi 1 2 . 
7 mm X 1 2 . 7 mmX 5 mmOii^^IOStlC, ffeAI 
P*feTT*t&>£il£ ItlJf 2-3 nm(DT i A 1 N^iSf^lfc 
<b © Srffllc bfc, ft. S5IBT i A 1 N OftlWtt Ti,. ss Al 

Jt«09 tit, MIST i A 1 N&M£fc«C rN^l®i®^^ 

s mum 5 \z^-rn&i&mmw (#Fiifi 

AIP-S40 Tffofc. 

fc-^ 5 T?tt» 2 * 7 5 0 *C (iftMIIST'Cltli) 
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/I— 1 1*3 K * ^^^X^^»300sccm, JE # 0 . 75Pat 

^§i5iXL, 2 o #Min«ifimuTi*<b&fT o fc. 
mmfc&mjin hutemng. (7 5 ot) t b , 0 5 ^ & &t & 2 # 

© 7 )V ^ - # A ^ - y y b & & * b X A° y ^ U > ^ * V - H 6 \Z 

>-mmo^»it^S7 p ^x-7^^^^^^fjfflbT$!itfifb, 

£fc:*:fSf§0!l t LT, Tf2©#X-r F»IS*ftja 
S& IB T i A 1 N & M £ « C rN^I©iSt:iJX^t>#> 

#x-r >n- H^iu^oii: bxff o fco urn (mm) 
2^^ j r>A*-irt©isife7 i -^;w3_h©s^*;i/^ (& stated 

bfc#, ^*>n-irtffi©ffliSK:2ttffia:**«fc:«fib;fck- 
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gt&ofcflf 1 rtfc, Ar#X£JBE7J0. 75P 

7^>M 5ifi§©Ar ^X^^7X"?ftf§rilCj;oT, Ar 

DCIJE (3 0 k H z (D & $C T A° ;U X 4b ) £-3 0 0 V T 5 # 
*t- 4 0 0 VC10»H, ^tH 5^^EPftlLT^7^^>#> 

# > a* - h m s , wtfc98 ! m&&&T jv^i- &m<Dm ft 5 mm 1 
n © $ *c b t # e> nfc t ;w a -r j&m <d & mm x g§i m « t 

hi e^e, x^tHisf <z>£M& tf- * amm&mmoT )1>S. 
^oteteTtfi&JistoT i a 1 N^^-rim^tf-^, ^it^Ti^i 
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Z n\Z tt b , :*$gl3l3 0!l©JIS*&3* , rigi 7Ttt, r T ;i/ 5 ^- tf — 

io, ooo m) vrcmzk&m i st^t. sis (a) jttfctfuc 

*lt§7JMt^lg®&*tSEMii?Kt*D, 018 

sis (a) & e>> jttSE^n fc* tt* t;v5 ^-ftisitt, ^it (a 

t^t>^5o cnciflT, 018 (b) \z^?*mWM<D7 
<aftJ60>J 2 > 

01 9*5j;^02o^e>, t ;u ^ ^- i sa ^ n ^ in *f tf — ^ , 

^•&6t»Btt a 31 *g i& « it © 2* j&> 5 fcS 7;i" S ^-&JBt*«# £ *IT33 

fcSB^fcffijfcfc** s n& u^u, 0 i 9 t m 2 0 ©ma? tf- ^ 
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!5iTgT^$fetfe§ zmte&aB'r sf&atfc©« 

cine, cd7;i/5 ±e*jh« 1 s 

EMTm^bfea ^-©^1^02 ltlit. 02 1 (a) 
(b) *»K«lt*^S7;l'5t&)RS®SStSEM»*9 

Ei2i (b) ic^-rs o «k«3*H#>v> 

t^I [B2 1 (a)] £: Jt$fcUTJ&>fc t) < , «S ft Ifc © Jjft fg ft: 

© £ Jg $2 tl £ o 

c r N&jm^T i a i N&mm<DTM&.m&wtv*r. mmm 

:J-©*Sft*»tt, rI«SiilOH^^^$< allgliitiftT 
21 £ £ ffi IS U fc . 

(5) s& 5 <Dt&m\zm? znmm 
<mmm 1 > 

ii^ri aip-s4o **;u-r Hjaa, m 
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<mu(Dmm> 

OM&.&tt (1 2 mm X 1 2 mm X 5 mm) 
© S i ^ X A (^>|J3>^IA) (2 OmmA) 
(DS^S** (1 2 mm X 1 2 mm X 5 mm) ± \Z . 

A I PSTl»^l!l 2 /tm©T i A 1 N !&m& M & V ft & © 

BP'S, I*** (S*f) 2 Sft >A - lrt©0ef-^Jl'3±OS^ 

&1$bJ1!&& l/^ £ T ± #?- 2 i* T £> > C r ^-y^ 

ttfc AIP ffl 7 8 0AO7-^iS^SttC r-T^->^^ 

try 7 &i§££-t§:, uO^iT, tms^ — ^ ;v 3 43 .ktK^^^ 

(j£ SHI fete A) 4£5tDT, /H77tll 4ti;-DTl^ 
<2AW TX«JE£***K:EPiPb> C r ^ *>&£ktt\zmtt-£lkX * 
^;V^t>^>/^-HiISfTofc. ilHAM7XfE^-6 0 0 
VT2^FI, - 7 0 0 VT2»B, SI: - 8 0 0 VT 5»P B 10, 

*g.S«$J7 6 Ot-CSofc. 
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A'-Flli^f t>A'-l[^};, U^^f7.^SSE»3 0 0 s c cm* 
JEE^J 0 . 75Pat^5<k5iAb, 3 0 ^f B 13)Di§jt UTff o fc. 

( 7 5 0 t) tl, m7\Z&tfZ>2l$(DT)lS. 
~V &?—tfy h & U 7 ^ U > V - H 6 t U 2 . 5 

kw©/i;wxDC«**Jn/t, K«ttx/i^'J>^ftS8lit 
)vs.?-fem&i&!8.istc 5 <Z)N o . 1 ~ 3 ). 

<S*Jfi« 2 > 

^^JKt>#>/t-Hfflll:SLTO. 0 5 P a (DftfetfcZ 

>^>A-Hii^ffo£Ji^tt, tuiBuss^ i £ mm \Z IT, ;* ^ 

o (^j^T £^ 5 CD N o . 4 ~ 6 )„ 

aip mm%m\zi$LK> tftf % * - y y hmw&c ro^botT i t 
-rz&ti}** m&mmmi tmmtzVT, *?)v-c p 

©No. 7 ~ 9 )„ 
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(DOT i A 1 N&m±(CH^C rNM^I^bfcfeO&Slftffli 
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iSS!^. (DS i OXA> (3)jgi!S^±^A I PfeT?J^J¥^^ 2 p, 
m CD T i A 1 N^I^lJlfcfeO- OViTtl&fflV^^^Tfe, 

ft, No.l~6<hNo.7~9<E>Mm£Jfctfc-r&£, :£ HJS #1^ , 
T i <£ 0 C r^^^;Kt>#>A , -Hji!lIl:ffl^n«, K a 

CinfcM bJtUE^JT^^ mm&1&±teT i A 1 N&£l43<fctf C r 
N £ £ it <2 £ IB ^ (No. 13) fc te, mUa 

& (No. 10) £ M *g & -t K T 

i A 1 NfiIO*3l^l/&fe©Sffi^fci^ (No. 12) \Z\Z, 

fc> IttlTS i^IASffl^fci^ (No.l 1) \ZU. aM 



< 6 ) S£ 6 ©iiicursi: 

<omu^)vy (mm.mu^M,) 4icts'H, stirt«»eKKa 

* 5 7 5 0 tSTfllil/fc. 7 5 0 *C o & PS 
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M. , geil*lte:$^#X£$ft*3 0 0 s c cm, JE^J^O. 7 5 
PatlAU 2 0 #M£Ii <DWHtmm*?t^ fee HI4*7te> 
A I P&te«koTT»&«t&fl£j**r*££©A I Pffl3K»«*^b 

( 7 5 0 t) t, mitT )V $ - «i7 A ( T ;i/ ^ ^ ) <£>^J&£frofco 

fcS***;^ ( i£ g HUB ft > 4 EUg £ i£ & # & fr ^ & . 

£ £ £ #fl|gBT?#fc. 

_hfET;V3. t^l^lMiflti (TEM) CioTiiL 
TcWiZk*. 022 (BBBftJB^ft) fc^t" : 2OOOO0)c 

X|£##t) \Z£.Z>£, Z. <D&.m\££ktt iZj&^Xfr e. JBfc, CrN& 
C rNOSSfcftflSfflllglCi^TflSSnfcJ**: 3 0- 
4 0nmCD^DA8ft« (Cr 2 0 3 ) 1, ^j:i;7Jl/5 tl© 3 

•h n 7 >^A«5t§# LT*5 X> , ^^a-A 2 0 3 > a-Cr 2 0 3 

t 
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BI2 3 (igM^ffi^*) tela 2 2 — £ i£ ;*: l ia -e & z>° z. 

<fc*U£ (Surf. Coat. Techno 1. , 94-95 (1 99 7) p. 303-308, 

Surf . Coat. Techno 1. , 142-144 (2001) p. 2 60-2 64, 

J. Vac. Sci. Technol. A20 (6) , Nov/Dec (2002) p. 2 1 34-2 1 36) , a T )]/ 

n ^ b# ^ a - c r 2 o 3 h<D^mn&<»T K^-i-fcWk^n^nmtiT 
^^#&n, r t;i/^ ^-«^{±i$ n^vi ji .h^fUBj l fee cHfc 

*3 t > a y )v ^ ^- m x % z> zl t ifi m <o fc U 1 tz. o 
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a*, vi*rn©«sa^Sfc^viTfe, m^nitfrTte a 
M&m±fc7 )i^^&m*mf&? % z. t^nz ntch<D 

r>r*>*te**-f*>#>/x- nana ^«h^>^a 

^@0D ri#^HU 7 0 0 tigtS^iSOSft® 

d n e> © c £ e> , #^hj§© a 7;va ^&BHte, Ti^isc r 
n t L/T ±12© £ ? fcmmm i-i or >tf >n— Fmm^wtitwffi* 

&zti&m : m!&o t * ©£*mae£ 7 o o t: £ LtMi^ff 

ffM&a&fr fcfc v>*§£r mfc4&a*3«ktf&HSlJ#j*©fc#©»*r 
SIllilCioT, aS^iII©7;M t^l^f^tf S C <h 

a*#a>5 e 
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t#\z (S^iirT), &U\z AW 7 X * JE BJ iin # 3 J: o 1z%M 

zmmv, mw&i& (.wzte* - 4 o o v m ± ) © a -r r x « je & 
wjw bx-f h«18««t?** J: 5 ^^ga^tc-rn^^ 

(7) ^mffl^fiicp-r ^hm^i 

J^T^MIBEI 8 t^LfclJlMltSf (fit, 7-*K7tei£ 
ttTV^VO £ffiV>T, mWf&&<D a & flU Efc M £ ft o ft 

12. ImrnM > m $ 5mm<£> (7) _h \Z & £» C & 7 — & ^ 3r > 

yi/-f^>^SCT«SSI (TiAIN) £2~3tfm©Jf£#. 
T^jfcbfc fe0 *m V^fco ^ ©i^<D T i A 1 N©&lKE*&/fcttT i 
0. 55A 1 0. 45N o fc« 

E©tt**&EUE5 t -:/;i' 3 kdiu^j^ (iSsiHife?&*) 4 m 

t - ^ 5 1 , 5 2tllfSI^5 5 0 *C £ T JD , ±#StT^5, 
7;i/:f>#X£2. 7Pa0E*t)!fXiAf 1 1^ ^iAbfcJ: 

AJU;Ubb£:DCmjE£-3 0 0VT5^f B 1, - 4 0 0 VT1 0 # 

w , b — ?)vi 5 # <d -i * > & y n — h & m & nm v ft , 

& fc ill *ft fc — * 5 1 > 5 2KT£#ffl£&7 5 0*C^*TJn*k& 
1 ^ 6R3S^fX SSiEa 3 0 0 seem, E^^JO. 75PaTlAt, 

in 
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fit, X/V^U>^I^l6tlT2^C7;H^>)A^- 
i^iHl^tt/I^XDCX/V^U > ^ 2 . 5 kf©i*S; 

ot:) t? , «r&j»©^® fc«{br;v5 a (t;i^±) ©?£/& 

o 

^M±ic^^b fcx;i^ :*-&M©iiMx^[iiiFf ^I^it. c ©El 

3 . £ © H 2 4 a> S> S & <fc 5 K: , *!Si©gISffl^5:tT 
T i A 1 N © J: "5 ^*fflW^:«H&l!l±t a i^iiil^±§:i:t 

z>T)\>^i-&m axwm&wtitjft&m) tit 

HJQS&fffrrKlriGJBI&frofc. H © *§ « > TiAIN 
JifcaMi^^^it^^^T;i/^^^M©^^«WfgTf$.ofct)©© 

H !K m & it SK « ffi © EP in J&t nj fig ;t -f T X * ft £ £c < « , IP "fe 
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£ j@ 3 *§ fa T i A 1 n ftfflt © a* B «> e> ft . 

O V> T ^ © Fifl^ W & ^ #P © © » £ I' ^ ^ H & 1 0 k H z ~ 4 

00kHzT&3o 10kHz*iOfl$S(?H:, 
§C«J;5^^^it^4t?,cti:^^ 4 0 0 kHz 

£ Tc , *mM\z. «£ 2> 7 )V 5 & §1 <Z> J£ > M5£©«fc5^Rj(Stt 
X A° y ^ U > if m \z J; D ff 5 . T & =b , * A y * U > if M % U lz 

«o#^&7;^^-y7 h & t ;w =f > , 

f£ £ ii 3 £ £ T > ^M7;^z^7A^X/l7^b, s#±ti$t 
M±©f«ffl WIBtt 
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T^4D5 d <h & „ 

*^?H«> tfLffl T i N, TiCN, TiClOf^> 
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iTi^litt, A 1 t T i &!&M ttS^Jg^c^i: B , C, 

3. WrlBTtfl&Bltt. T i A lN*6a:* , b0T?*5ll*flllcB 
4 . MfBTilS&mte, Alfei^Tit, IVa« (TiiO, 

5. MfBTflfe^M«, T i A 1 C rN^eftSfeOTftSlt^l 
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7. f&IBTifc&Mte, Alt, IVaS, V a ifc , Vla^&J;^ 
S i iDftS»^5Ij|?Sn5^!&:< 2: 1 MOitm 

t?z>mfcm. mfcvos siKft:*, 

^Ack D^f l^itB, C, N, 0^fc©fl3^»^63ftS«Jl& 

5X^AJ;0^fV^IT^5TitB, C , N, O # £ © <t 
10. tul2T^^mi:bT, TiN, T 1 C*itfT i.CNiDft 

n* i ji w: 2 &»*-r 8 

13. fi&fagtftltJ^WJf £ UTT i 0 2 ^tl$^^bfct, T;U 
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$i-Mi8.\z$>^T , mmmm<DT i o 2 <dt i 3 o 5 ^oitc^#^ 
14. g** (mw±\z^tbTM&m&mj$,?£nrc *><£>£#tr) ± 

±<Z>/£JglI*Itu JCTI3 (a) ~ (c) <D'pt£< L h^~ftlfr 
<D&m&J&J&lsf£'&> ^otl:7JRtft 

(a) m&m&rz\z&&fr ztzzBim 

(b) fcm^v < femm&mmtz>&m3ife<D£.m 

(c) {^itwt^tMiT^t^^t^, mm, mm^h < 
umm&'Sts&m^ikm. nitm. Wtitm^is < mantis e>&& 

1 5. ItflBtft^aS, ifttt^X^t^l^TtIWSS6 5 
0-8 0 OtKft^l/Tff 6, 8 ^Tcfel 4izmm<D 

16. MiBasraiiw^s^ttt^sT^^&iBi©^^*. PV 
i 7. mmT^^^cD^m^mitmrn'r ^jl^u tmts, amm^mm 

*Jgl, 6, 8 1 4 fc|H«tCDM^^So 

18. ful2TiSi^f ^t§Ig, MSBTflfe^moa® SSfti 
^/£T3X*I£, ^-igfiftTM^iS-r £f»#3g 1 , 6, 8 £ 

19. 6, 8 ^rctei 4\zmm<DWkmjj&'rmmznfci 
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20. AltTiS^IttS^I^iB, C, N, O^tOit 



&&wl£? & mm^^L^^ zsmm&izmnfcmm fern* 

21. mmm^^i^^m\t. isii^^swi:7j^t^^§ 
%(D*v$>&m$<.T%2 o izmMo^m&i&o 

22. tammnfemfe. n AiN^ea§*oT?fe5iii2o 
\zmm<Dmm&m<> 

23. MIB®«^m«, Al*itfTi t, IVai (TilO, 
Val, VI aifc£>&ZSS i & X) tz bmRZ tl%> 'Pfc < t % 

2 4. MtZWin]&.Wkl*, TiAlCrN^^5feOtfe5it^ 

2 0 \zmm<Dmm&mo 

2 5. Al^^IttS^I^tB, C, OmiKDit&mfr 
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